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EDITORIAL
Low  cost  musculoskeletal  MRI:  What  should
we  think  about  it?Two  successive  cutbacks  on  the  medical  fees  for  interpretation  payments  for  limb  mus-
culoskeletal  MRI  procedures  were  negotiated  in  amendment  8  to  the  medical  agreement
signed  on  October  25th  2012.  In  terms  of  the  technical  payments,  new  categories  of  mus-
culoskeletal  MRI  with  payments  that  are  less  than  those  for  multidisciplinary  1.5  T  MRI  are
now  available.  We  will  go  back  over  the  history  of  these  decisions  in  the  last  four  years
during  order  to  better  understand  whether  a  logical  process  is  being  followed.
The French situation
On  January  1st  2011,  the  French  MRI  equipment  bank  consisted  almost  entirely  of  low
density  1.5  Tesla  machines  (10  MRI  machines/million  people,  far  behind  most  European
countries,  with  27  MRI  machines/million  people  in  Germany,  for  example)  [1].  These  small
numbers  of  machines,  strictly  controlled  by  installation  approvals,  and  the  technical  pay-
ment  in  the  region  of  D  200  have  however  enabled  a  bank  of  1.5  T  top  of  range  whole  body
machines  to  be  introduced,  unlike  countries  such  as  Germany  or  the  United  States,  together
with  renewal  of  instruments  in  the  private  sector  every  7  years.  This  approach  however  is
restricting  the  increase  in  the  number  of  instruments  and  MRI  procedures  under  ONDAM
(ﬁxed  budget  envelope).  Therefore,  in  its  ten  measure  imaging  plan,  the  professional  Radi-
ology  Council  (G4)  emphasized  the  need  for  ‘appropriate  diagnostic  and  interventional
imaging  for  all  patients  with  a  full,  wide  range  of  imaging  platforms  grouped  around  sufﬁ-
ciently  large  multi-specialized  teams’.  As  such,  G4  obtained  agreement  from  CNAMTS  and
the  DGOS  that  a  low  cost  MRI  would  be  allocated  to  high  ﬁeld  1.5  T or  greater  whole  body
machine  [2].
Musculoskeletal MRI under close scrutiny
This  diversiﬁcation  needed  to  be  based  on  the  largest  volume  MRI  activity  in  order  to  have
a  signiﬁcant  ﬁnancial  impact,  and  musculoskeletal  MRI  thus  came  under  the  spotlight.The volume effect: truncated information
The  usable  activity  records  are  unfortunately  partial  and  only  involve  the  private  sector.
Limb  MRI  is  the  main  area  of  use  of  MRI  in  France  (approximately  40%  of  procedures
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of  coils.  We  are  therefore  witnessing  an  extension  of  the  ini-68  
erformed  in  the  private  sector,  or  approximately  682,000
rocedures  in  2009)  [3].  It  should  be  noted  that  lower
imb  MRI  investigations  (particularly  knee)  are  four  times
ore  common  than  upper  limb  investigations,  followed  in
ecreasing  order  by  spinal  MRI  (24%)  and  intracranial  ner-
ous  system  (21%)  [3—6].  Limb  and  spine  imaging  account
or  64%  of  the  overall  MRI  activity  in  the  private  sector.  The
012  HAS  (French  National  Health  Authority)  report  on  mod-
rate  ﬁeld  MRI,  which  was  reiterated  in  the  recent  French
ational  Health  Insurance  Funds  Economics  Measurement
eport  for  2015  [7],  criticizes  the  larger  number  of  limb
RI  investigations  in  France  compared  to  other  countries.
his  concept  has  been  taken  up  widely  in  the  press  but  is
ot  however  based  on  any  comparable  private  sector  activ-
ty  data  in  other  countries,  as  the  activity  data  relate  either
o  the  public  sector  alone  (for  example  25%  in  Belgium  [8]),
r  mixed  public/private  sector.  According  to  the  same  HAS
012  report,  it  is  not  possible  to  extrapolate  the  ﬁgures  and
t  is  not  therefore  currently  possible  to  conﬁrm  that  private
ector  limb  MRI  activity  in  France  is  greater  than  that  in
ther  countries.  Mixed,  public  and  private  sector  activities
or  limb  MRI  are  not  known  but  undoubtedly  account  for  less
han  40%,  according  to  an  OECD  2012  report,  which  refers  to
 15%  higher  rate  of  MRI  procedures  in  the  private  compared
o  the  public  sector,  all  indications  combined  [9].
iable technological opportunities?
he  second  factor  that  has  advanced  musculoskeletal  MRI,
s  the  commercial  availability  of  lower  cost  machines  dedi-
ated  speciﬁcally  for  this  purpose.  These  machines  are  not
herefore  multifunctional  and  can  only  be  used  back  to  back
ith  whole  body,  high  ﬁeld  MRI  with  a  view  to  releasing
rocedures  for  cerebral  and  oncological  diseases.  Chrono-
ogically,  several  types  of  machine  have  therefore  been
ssessed.
ow  ﬁeld  dedicated  musculoskeletal  MRI
hese  MRI  machines  are  only  dedicated  for  use  on  limbs
ecause  of  their  narrow  magnet  dimensions.  They  are  rela-
ively  cheap  as  they  can  be  located  in  small  areas,  do  not
equire  a  Faraday  cage  and  are  less  costly  to  maintain  than
igh  ﬁeld  MRI  [10].  They  are  not  multifunctional  as  they
annot  be  used  to  investigate  the  shoulder,  hip  or  pelvis
nd  are  also  not  appropriate  for  tumors  [11]. In  addition,
hey  only  have  a  low  patient  throughput  because  of  the
onger  time  needed  for  the  investigations  (imaging  time).
he  HAS  has  examined  this  type  of  machine  and  the  perfor-
ance  of  low  ﬁelds  on  several  occasions  in  1999,  2008  and
012  [10,12].  In  September  2010,  CNAMTS  submitted  its  ini-
ial  report  to  the  HAS  to  deﬁne  the  power  of  magnetic  ﬁeld
uaranteeing  sufﬁcient  or  adequate  diagnostic  performance
n  musculoskeletal  limb  MRI.  Members  of  the  HAS  Working
roup  summarized  the  set  of  technical  considerations  and
tated  that  ‘only  a  high  ﬁeld  whole  body  MRI  machine  can
dapt  to  the  technical  requirements  for  all  of  the  indica-
ions  required  for  limb  investigation’  [13].  The  technological
ption  of  low  ﬁeld  MRI  (dedicated  to  muscuooskeletal  use
ut  also  closed  or  open  whole  body  MRI)  has  therefore  been




Examination  of  the  worldwide  MRI  machine  bank  has  con-
rmed  a fall  in  the  percentage  of  low  ﬁeld  MRI  systems:
he  market  share  of  1.5  and  3  T  MRI  has  increased  from
7%  to  almost  85%  (1991—2011),  and  the  market  share  of
achines  of  under  1  T  has  fallen  from  75%  to  approximately
5%.  As  a result,  SNITEM  has  deﬁned  1.5  Tesla  machines  as
he  reference  worldwide  market  technology.
igh  ﬁeld  dedicated  musculoskeletal  MRI
fter  acquisition  of  the  ONI  Company,  GE  Healthcare  offered
 1.5  T  machine  in  2011  dedicated  to  limb  investigations
xcluding  shoulder  and  hip  (Optima  MR  430s).  This  machine
ncorporated  some  of  the  advantages  of  the  low  ﬁeld  dedi-
ated  MRI  such  as  lower  space,  bulkiness  and  weight  and  was
esigned  speciﬁcally  to  investigate  musculoskeletal  disor-
ers  incorporating  very  high  ﬁeld  gradients  (70  mT/m  and
 ramp  time  of  300  T/m/s)  with  greater  ﬁeld  homogene-
ty.  In  2012,  the  SIMS  and  the  SFR  were  asked  by  the  HAS
o  produce  a  report  on  this  instrument,  which  conﬁrmed
oth  the  image  quality  and  their  diagnostic  appropriateness,
lthough  noted  that  it  was  not  possible  to  investigate  muscu-
oskeletal  diseases  which  required  ﬁelds  of  view  over  16  cm,
hich  includes  many  neoplastic  and  inﬂammatory  diseases.
n  addition,  the  lack  of  multifunctionality  and  limited  ﬁelds
f  view  led  the  working  group  to  estimate  that  approxi-
ately  50%  of  the  activity  in  the  public  sector  and  30%  in
rivate  sector  could  not  be  investigated  using  this  equip-
ent  [14].  Furthermore,  the  economic  viability  of  these
achines  was  precarious  because  of  the  proposed  speciﬁc
echnical  payment  of  D  108  (i.e.  approximately  half  of  the
echnical  payment  for  a  whole  body  1.5  T  MRI)  set  against
he  high  cost  of  the  instrument  (D  600,000),  high  mainte-
ance  costs  and  the  stafﬁng  costs.  These  limitations  are  not
peciﬁc  to  France  and  GE  Healthcare  has  this  year  stopped
arketing  the  Optima  MR  430s  throughout  the  world.  It  is  no
onger  possible  therefore  to  procure  a  high  ﬁeld  MRI  machine
edicated  to  limb  investigations.
pecialized  musculoskeletal  high  ﬁeld  MRI
he  lack  of  multifunctionality  of  the  musculoskeletal  ded-
cated  1.5  T  MRI  and  the  difﬁculties  installing  them  were
reempted  by  CNAMTS  and  SNITEM,  which  created  an  exclu-
ive  French  1.5  T  MRI  ‘specialized  musculoskeletal’  category
ith  an  intermediary  technical  payment  of  D  125.  This  was  a
ultifunctional  1.5  T  whole  body  MRI  which  was  ‘approved
or  musculoskeletal  investigations’  as  only  limb,  including
imb  girdle  investigations,  and  spine  were  allocated  tariff
alues.  Unlike  the  Optima  MR  430s,  neither  the  SFR  nor  SIMS
ere  approached  for  their  opinion  about  these  machines.
ome  manufacturers  offer  ‘speciﬁc’  instruments  such  as  the
agnetom  Essenza  Osteo  Class  (Siemens),  Brivo  MS  Edition
General  Electric),  the  Multiva  (Philips  Healthcare)  or  van-
age  osteoarticular  Elan  (Toshiba),  but  in  reality  all  1.5  T  MRI
achines  may  be  used,  subject  to  economic  viability.  In  fact,
nly  the  entry  range  whole  body  1.5  T  MRI  can  meet  these
peciﬁcations,  with  limited  power  gradients  and  a  small  setial  concept  of  MRI  designed  speciﬁcally  for  musculoskeletal
nvestigations  to  MRI  designed  economically  for  those  which







private  activities).  The  proﬁle  of  these  ‘specialized’  muscu-
loskeletal  MRI  machines  is  such  that  they  may  be  more  easily
introduced  for  patient  use,  as  demonstrated  by  the  article
written  in  this  issue,  by  the  RSI  regional  fund  (social  security
scheme  for  liberal  professionals)  of  the  Provence-Alpes-
Côte  d’Azur  region  [15].  However,  the  physical  installation
restrictions  are  the  same  as  for  high  ﬁeld  multifunctional
MRI  machines,  and  they  are  extremely  expensive.  Their
one  redeeming  feature  is  that  the  approvals  are  easier  to
obtain.  CNAMTS  has  estimated  that  51%  of  investigations
carried  out  for  musculoskeletal  disorders  in  Île-de-France
could  be  performed  on  dedicated  specialized  MRI  machines.
Each  ARS  (French  Regional  Health  Agency)  has  been  asked  to
assess  their  needs  for  dedicated  or  specialized  MRI  machines
for  its  region  in  2015.  Facilities  with  musculoskeletal  MRI
activities  representing  over  60%  of  their  investigations  have
been  listed  for  each  French  department.  When  spinal  MRI
investigations  were  included,  15  facilities  were  identiﬁed
in  Île-de-France  (ﬁgures  from  the  ARS  survey  carried  out  at
the  start  of  2011,  to  which  113  facilities  responded).  The
SROS—PRS  (2011—2016)  target  for  the  Île-de-France  region
is  to  have  211  MRI  machines,  all  categories  combined  (55
of  which  are  additional  machines)  [14].  Specialized  muscu-
loskeletal  MRI  installations  therefore  potentially  represent
a  maximum  of  27%  of  new  machines.
Specialized musculoskeletal MRI: the
wonder solution?
Worldwide,  over  the  years  whole  body  1.5  T  MRI  has  become
the  standard  multifunctional  machine.  As  a  result  of  the
technical  tariff  allocated  in  France  to  this  type  of  instru-
ment,  a  bank  of  recent  top  of  range  machines  has  been
installed.  On  the  background  of  budget  restrictions,  it  is
only  possible  to  increase  the  overall  MRI  machine  bank  by
introducing  less  expensive  equipment,  which  attracts  lower
technical  tariffs.  There  is  no  scientiﬁc  rationale  to  con-
ﬁne  musculoskeletal  investigations  to  entry  range  machines,
which  are  not  able  to  carry  out  all  of  the  musculoskeletal
investigations,  which  require  high  spatial  or  temporal  res-
olutions.  Recent  economies  by  the  French  National  Health
Insurance  Funds  for  2015  which  have  reduced  limb  and  spine
MRI  procedures  by  15%  [7],  without  any  medical  evidence
need  to  be  consistent  with  appropriateness  of  care,  which
is  described  in  the  guide  for  the  correct  use  of  imaging
investigations  (GBU)  produced  by  the  Société  Franc¸aise  de
Radiologie  and  the  Société  Franc¸aise  de  Médecine  Nucléaire.
On  the  other  hand,  are  these  not  inconsistent  with  the  desire
to  install  specialized  musculoskeletal  MRI  machines,  which
will  by  deﬁnition  increase  the  number  of  these  procedures?
Would  it  not  be  better  to  create  several  classes  of  mul-
tifunctional  whole  body  1.5  T  MRI  classes  and  leave  the
facilities  themselves  to  look  after  diversiﬁcation  of  their
technical  platforms  and  the  distribution  of  organs  and  their
investigations?  Another  approach  would  be  to  tailor  the
technical  tariffs  to  the  length  of  the  investigation.Disclosure of interest
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